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photographic devices. The one or more photographic devices
include at least one or more illumination devices. The one or
more photographic devices are utilized to create the image.
The received photographic metadata includes at least speci-
fications of the one or more photographic devices. The com-
puter stores the received photographic metadata in associa-
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1
STORING PHOTOGRAPHIC METADATA FOR
SCENE REPRODUCTION

FIELD OF THE INVENTION

The present invention relates generally to the field of pho-
tography, and more particularly to photographic data process-
ing.

BACKGROUND OF THE INVENTION

Light is the building block of every photograph, and today
there are tools that allow artists to shape light creatively. The
proper illumination of a subject being photographed is often
important in the production of high quality photography, and
photographers utilize a wide variety of lighting devices in
achieving the desired illumination. Artificial illumination
includes direct lighting and indirect lighting, and a variety of
light reflectors, flash units, strobes, and other light sources are
employed to achieve the desired result. Typically, the light
source is stationary with respect to the subject being photo-
graphed and the camera, and the intensity of the illumination,
the distance of the illuminating devices from the subject, the
reflective quality of the subject, the aperture setting of the
camera, and the lens to be used, all affect the illumination
characteristics with respect to the end result achieved, and
photographers often go to great lengths to achieve the desired
lighting effect.

Digital cameras are used by a growing number of consumer
and professional photographers. These cameras use an image
sensor to capture images and digitally process the captured
image to produce a digital image file, which is stored in a
digital memory. Digital image files originating from a digital
camera include the digital images and may also include meta-
data generated from the digital camera. Image metadata is
non-picture information embedded in the digital image file in
addition to the actual image data. The metadata can be rel-
evant information fundamental to the camera’s function at the
time of image capture, such as shutter speed, aperture, focal
length, date, time, etc.

SUMMARY

Embodiments of the present invention disclose a method,
computer program product, and system for collecting and
storing photographic metadata. The method includes a com-
puter receiving a file containing an image. The computer
receives photographic metadata from one or more photo-
graphic devices. The one or more photographic devices
include at least one or more illumination devices. The one or
more photographic devices are utilized to create the image.
The received photographic metadata includes at least speci-
fications of the one or more photographic devices. The com-
puter stores the received photographic metadata in associa-
tion with the received file.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 is a functional block diagram illustrating a photo-
graphic setup environment, in accordance with an embodi-
ment of the present invention.

FIG. 2 is a flowchart depicting operational steps of a meta-
data storage program within the photographic setup environ-
ment of FIG. 1, for receiving and storing image metadata, in
accordance with an embodiment of the present invention.
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FIG. 3 illustrates operational steps of a lighting configura-
tion program within the photographic setup environment of
FIG. 1, for configuring a photographic setup based on stored
image metadata, in accordance with an embodiment of the
present invention.

FIG. 4 depicts a block diagram of components of the com-
puting device of FIG. 1, in accordance with an embodiment of
the present invention.

DETAILED DESCRIPTION

A photographer envisions an image. Composition is deter-
mined, subject matter is staged, and lighting is arranged.
These elements can be changed many times to obtain the
desired image. Documenting an image configuration for each
iteration during image capture is often tedious. There may be
many different devices used during image capture, such as
illumination devices, modifiers, props, and each device may
have a unique configuration for each image. Each unique
configuration can be referred to as metadata. Without thor-
ough documentation of the metadata, re-creating the image at
a later date can be difficult.

Embodiments of the present invention recognize efficiency
could be gained if image metadata, especially with respect to
the illumination of the image, could be collected and stored
for re-use. Embodiments of the present invention store meta-
data from the photographic image as well as the illumination
and modification of that image. Embodiments of the present
invention also utilize stored metadata to re-create a photo-
graphic setup. Implementation of embodiments of the inven-
tion may take a variety of forms, and exemplary implemen-
tation details are discussed subsequently with reference to the
Figures.

As will be appreciated by one skilled in the art, aspects of
the present invention may be embodied as a system, method
or computer program product. Accordingly, aspects of the
present invention may take the form of an entirely hardware
embodiment, an entirely software embodiment (including
firmware, resident software, micro-code, etc.) or an embodi-
ment combining software and hardware aspects that may all
generally be referred to herein as a “circuit”, “module” or
“system”. Furthermore, aspects of the present invention may
take the form of a computer program product embodied in one
or more computer-readable medium(s) having computer-
readable program code/instructions embodied thereon.

Any combination of computer-readable media may be uti-
lized. Computer-readable media may be a computer-readable
signal medium or a computer-readable storage medium. A
computer-readable storage medium may be, for example, but
not limited to, an electronic, magnetic, optical, electromag-
netic, infrared, or semiconductor system, apparatus, or
device, or any suitable combination of the foregoing. More
specific examples (a non-exhaustive list) of a computer-read-
able storage medium would include the following: an electri-
cal connection having one or more wires, a portable computer
diskette, a hard disk, a random access memory (RAM), a
read-only memory (ROM), an erasable programmable read-
only memory (EPROM or Flash memory), an optical fiber, a
portable compact disc read-only memory (CD-ROM), an
optical storage device, a magnetic storage device, or any
suitable combination of the foregoing. In the context of this
document, a computer-readable storage medium may be any
tangible medium that can contain, or store, a program for use
by or in connection with an instruction execution system,
apparatus, or device.

A computer-readable signal medium may include a propa-
gated data signal with computer-readable program code
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embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-mag-
netic, optical, or any suitable combination thereof. A com-
puter-readable signal medium may be any computer-readable
medium that is not a computer-readable storage medium and
that can communicate, propagate, or transport a program for
use by or in connection with an instruction execution system,
apparatus, or device.

Program code embodied on a computer-readable medium
may be transmitted using any appropriate medium, including
but not limited to wireless, wireline, optical fiber cable, RF,
etc., or any suitable combination of the foregoing.

Computer program code for carrying out operations for
aspects of the present invention may be written in any com-
bination of one or more programming languages, including
an object oriented programming language such as Java®
(note: the term(s) “Java” may be subject to trademark rights in
various jurisdictions throughout the world and are used here
only in reference to the products or services properly denomi-
nated by the marks to the extent that such trademark rights
may exist), Smalltalk®, C++ or the like and conventional
procedural programming languages, such as the “C” pro-
gramming language or similar programming languages. The
program code may execute entirely on a user’s computer,
partly on the user’s computer, as a stand-alone software pack-
age, partly on the user’s computer and partly on a remote
computer or entirely on the remote computer or server. In the
latter scenario, the remote computer may be connected to the
user’s computer through any type of network, including a
local area network (LAN) or a wide area network (WAN), or
the connection may be made to an external computer (for
example, through the Internet using an Internet Service Pro-
vider).

Aspects of the present invention are described below with
reference to flowchart illustrations and/or block diagrams of
methods, apparatus (systems) and computer program prod-
ucts according to embodiments of the invention. It will be
understood that each block of the flowchart illustrations and/
or block diagrams, and combinations of blocks in the flow-
chart illustrations and/or block diagrams, can be imple-
mented by computer program instructions. These computer
program instructions may be provided to a processor of a
general purpose computer, special purpose computer, or other
programmable data processing apparatus to produce a
machine, such that the instructions, which execute via the
processor of the computer or other programmable data pro-
cessing apparatus, create means for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks.

These computer program instructions may also be stored in
a computer-readable medium that can direct a computer,
other programmable data processing apparatus, or other
devices to function in a particular manner, such that the
instructions stored in the computer-readable medium produce
an article of manufacture including instructions which imple-
ment the function/act specified in the flowchart and/or block
diagram block or blocks.

The computer program instructions may also be loaded
onto a computer, other programmable data processing appa-
ratus, or other devices to cause a series of operational steps to
be performed on the computer, other programmable appara-
tus or other devices to produce a computer-implemented pro-
cess such that the instructions which execute on the computer
or other programmable apparatus provide processes for
implementing the functions/acts specified in the flowchart
and/or block diagram block or blocks.

20

25

30

35

40

45

50

55

60

65

4

The present invention will now be described in detail with
reference to the Figures. FIG. 1 is a functional block diagram
illustrating a photographic setup environment, generally des-
ignated 100, in accordance with one embodiment of the
present invention. The term photographic can apply to both
still and moving images. FIG. 1 provides only an illustration
of one implementation and does not imply any limitations
with regard to the environments in which different embodi-
ments may be implemented. Many modifications to the
depicted environment may be made by those skilled in the art
without departing from the scope of the invention as recited
by the claims.

Intheillustrated embodiment, photographic setup environ-
ment 100 includes computing device 104, camera 106, light-
ing controller 108, smart illumination device 110, standard
illumination device 112, and scene modifier 114. Computing
device 104, camera 106, lighting controller 108, and smart
illumination device 110 are all interconnected over network
102. Network 102 can be, for example, a local area network
(LAN), a wide area network (WAN) such as the Internet, or a
combination of the two, and can include wired, wireless, or
fiber optic connections. In general, network 102 can be any
combination of connections and protocols that will support
communications between computing device 104, camera
106, lighting controller 108, and smart illumination device
110.

Scene modifier 114 is an object capable of moditying a
photographic setup. Examples of a scene modifier include
items such as gels or filters that modify illumination devices.
A color gel or color filter, also known as lighting gel or simply
gel, is a transparent colored material used in photography to
color light and for color correction. Modern gels are thin
sheets of polycarbonate or polyester placed in front of a
lighting fixture in the path of the beam. Attributes of gels
include color code and transmissive index. Other examples of
scene modifiers are a “soft box”, an umbrella reflector, a prop,
and a subject. A soft box is an enclosure around a light bulb
comprising reflective side and back walls and a diffusing
material at the front of the light. The sides and back of the box
are lined with a bright surface, such as an aluminized fabric
surface or an aluminum foil, to act as an efficient reflector. An
umbrella reflector is an umbrella that is metallized on the
inside and used for bouncing off light in a photographic setup
to create soft indirect light. A prop for the scene can be, for
example, a piece of furniture or a plant. A subject for the scene
can be, for example, a person or a product. In the depicted
environment, scene modifier 114 does not communicate over
network 102. In another embodiment, an electronic identifi-
cation tag may be attached to scene modifier 114 to enable
communication capabilities similar to that of smart illumina-
tion device 110. In another embodiment, a scene modifier
may have an embedded RFID chip or other data storage and
transmission device which transmits the scene modifier meta-
data to smart illumination device 110. Scene modifier meta-
data may include attributes such as manufacturer, model
number, size, color, etc.

Standard illumination device 112 is any photographic illu-
mination device that does not include an embedded electronic
device with the capability of collecting lighting metadata at
the moment of image capture and/or transmitting lighting
metadata over network 102. Standard illumination device 112
may be a strobe light, a static light, a flash, or any illumination
device capable of illuminating a photographic setup. In the
depicted environment, standard illumination device 112 does
not communicate over network 102. In another embodiment,
an electronic identification tag may be attached to standard
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illumination device 112 to enable communication capabili-
ties similar to that of smart illumination device 110.

Smart illumination device 110 may be any illumination
device, e.g. strobe light, static light and/or flash, which
includes an embedded or attached electronic device with the
capability of collecting lighting metadata at the moment of
image capture and transmitting the lighting metadata over
network 102. As will be appreciated by one skilled in the art,
non-static illumination devices are triggered by either a cam-
era or a lighting controller via optics, radio waves and/or
cables to illuminate at the moment of image capture. For a
smart illumination device, the same trigger indicates the
moment to collect and transmit lighting metadata.

Lighting metadata may include attributes such as manufac-
turer, model number, light intensity, power, duration, orien-
tation, position, location, etc. Smart illumination device 110
may also have the capability of detecting scene modifiers. As
discussed in more detail above, scene modifiers are objects or
devices capable of modifying a photographic setup, typically
with regards to the illumination of the scene.

In an exemplary embodiment, smart illumination device
110 includes a user interface that displays a list of scene
modifiers from which the user can select for the current setup.
Inanother embodiment, a scene modifier may have an embed-
ded RFID chip or other data storage and transmission device
which transmits the scene modifier metadata to smart illumi-
nation device 110. Scene modifier metadata may include
attributes such as manufacturer, model number, size, color,
etc.

Smart illumination device 110 may also be enabled with
the capability of detecting fixed or relative location of smart
illumination device 110. In an exemplary embodiment, smart
illumination device 110 detects location by the inclusion of a
global positioning system (GPS). In another embodiment, the
capability of detecting location is enabled by the use of radio/
optical triangulation with respect to camera 106 and/or other
devices in the photographic setup.

Smart illumination device 110 may also be enabled with
the capability to issue an audible or visible cue to the user to
indicate various circumstances. For example, smart illumina-
tion device 110 may issue a cue to alert the user that smart
illumination device 110 is not placed in the correct position
relative to previously stored metadata. In another example,
smart illumination device 110 may issue a cue to the user to
indicate whether or not smart illumination device 110 is
included in a pre-set configuration of a photographic setup.

Smart illumination device 110 may also include servos
which can adjust for placement along an axis or to zoom a
strobe lens. In one embodiment, smart illumination device
110 includes the ability to transmit directions to attached
servos in order to activate the servos in lighting supports to
raise, lower and/or move smart illumination device 110 to the
desired configuration. Smart illumination device 110 may
include internal and external hardware components, as
depicted and described in further detail with respect to FI1G. 4.

Lighting controller 108 may be a desktop computer, a
laptop computer, a tablet computer, a specialized computer
server, a smartphone, or any other computer system known in
the art. In general, lighting controller 108 represents any
programmable electronic device or combination of program-
mable electronic devices capable of executing machine-read-
able program instructions and communicating with other
computing devices via a network, such as network 102.

Lighting controller 108 is enabled with the capability of
changing the quality of light of one or more illumination
devices in a photographic setup, or shoot, for example, con-
trolling when a strobe light will fire or changing the intensity
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of a light. Lighting controller 108 may communicate with
smart illumination devices using any wireless communica-
tions protocol, for example, Bluetooth®, NFC (Near Field
Communications) protocols, RFID (radio-frequency identi-
fication), Wi-Fi®, or cellular communications.

Lighting controller 108 may also communicate with other
devices, such as smart illumination device 110 and standard
illumination device 112, using wired communications. Light-
ing controller 108 may transmit stored settings to one or more
illumination devices in the photographic setup. Lighting con-
troller 108 may also receive settings from one or more illu-
mination devices for storing for use at a later time, or for
comparison to pre-defined settings for determination of
whether the illumination device is set correctly. In some
embodiments, lighting controller 108 may include non-vola-
tile memory for storing pre-set conditions.

In the embodiment depicted in FIG. 1, lighting controller
108 is a stand-alone device. In another embodiment, lighting
controller 108 may be embedded within the electronics of
camera 106. In yet another embodiment, lighting controller
108 may be embedded within the electronics of computing
device 104. Lighting controller 108 may include internal and
external hardware components, as depicted and described in
further detail with respect to FIG. 4.

Camera 106 is a photography device, such as a digital
camera, enabled with the capability of communicating with
other devices via network 102. Camera 106 may also be a
digital camera that resides in a portable electronic device,
such as a smartphone. Camera 106 may also be a video
camera. Camera 106 is also enabled with the capability of
collecting and storing metadata within each image for the
purpose of documenting details of the image that was cap-
tured. The metadata may include details such as shutter speed,
lens, camera location, aperture, focal length, etc.

In one embodiment, camera 106 includes the ability to
store metadata received from other devices in a photographic
setup, or shoot, in resident memory. For example, camera 106
may receive lighting metadata which may include informa-
tion such as manufacturer, model number, light intensity,
power, orientation, position, location, etc. Camera 106 may
include internal and external hardware components, as
depicted and described in further detail with respect to F1G. 4.

Computing device 104 may be a desktop computer, a lap-
top computer, a tablet computer, a specialized computer
server, a smartphone, or any other computer system known in
the art. In another embodiment, computing device 104 repre-
sents a computing system utilizing clustered computers and
components to act as a single pool of seamless resources. In
general, computing device 104 represents any programmable
electronic device or combination of programmable electronic
devices capable of executing machine-readable program
instructions and communicating with other computing
devices via a network, such as network 102. Computing
device 104 includes metadata storage program 116, lighting
configuration program 118, and database 120. Computing
device 104 may include internal and external hardware com-
ponents, as depicted and described in further detail with
respect to FIG. 4.

Metadata storage program 116 resides on computing
device 104. In other embodiments, metadata storage program
116 may reside on any other computing device that is acces-
sible to network 102. Metadata storage program 116 receives
device metadata captured at the moment of photographic
image capture. Device metadata is received from smart illu-
mination devices and from standard illumination devices to
which an electronic identification (ID) tag has been attached.
Device metadata includes device attributes and configura-
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tions associated with a particular photographic image. Meta-
data storage program 116 is depicted and described in further
detail with respect to FIG. 2.

Lighting configuration program 118 resides on computing
device 104. Lighting configuration program 118 receives pre-
viously stored device metadata and determines whether par-
ticular illumination devices, such as smart illumination
device 110, and/or scene modifiers are required to be in the
current photographic setup based on the received device
metadata. If smart illumination device 110 is required to be in
the current photographic setup, lighting configuration pro-
gram 118 configures and activates servos, if included/avail-
able, to move smart illumination device 110 to match the
configuration in the metadata. Lighting configuration pro-
gram 118 is depicted and described in further detail with
respect to FIG. 3.

Database 120 includes specifications and/or attributes for a
plurality of photographic devices and scene modifiers avail-
able in the industry that may be chosen to compose a simu-
lated photographic setup. The photographic equipment
attributes may include data such as manufacturer, model
number, power capability, size, etc., depending on the par-
ticular piece of equipment. Database 120 can be updated to
include both new photographic equipment that becomes
available in the industry and any changes to equipment
already listed. Database 120 may also store samples of simu-
lated photographic setups as well as files that include image
metadata from actual photographs. In the depicted embodi-
ment, database 120 resides in computing device 104. In
another embodiment, database 120 may reside in lighting
controller 108. In yet another embodiment, database 120 may
reside in camera 106.

FIG. 2 is a flowchart depicting operational steps of a meta-
data storage program within the photographic setup environ-
ment of FIG. 1, for receiving and storing image metadata, in
accordance with an embodiment of the present invention. The
image may be still or moving. Metadata is transmitted by
smart illumination devices and by standard illumination
devices to which an electronic ID tag has been attached.

Metadata storage program 116 receives an image file from
camera 106 (step 202). When the shutter of camera 106 is
triggered, an image file is created. Camera 106 transmits the
image file to computing device 104. In an exemplary embodi-
ment, metadata storage program 116 resides on computing
device 104 and receives the transmission of the image file
from camera 106. In another embodiment, metadata storage
program 116 resides on lighting controller 108 and receives
the transmission of the image file. In yet another embodiment,
metadata storage program 116 resides on camera 106 and
receives the transmission of the image file.

Subsequent to receiving an image file, metadata storage
program 116 stores the image file (step 204). In an exemplary
embodiment, metadata storage program 116 stores the image
file in database 120. In another embodiment, metadata stor-
age program 116 stores the image file in memory of lighting
controller 108. In yet another embodiment, metadata storage
program 116 stores the image file in memory of camera 106.

Metadata storage program 116 receives device metadata
(step 206). As described previously, when the shutter of cam-
era 106 is triggered, each device in the photographic setup
enabled with the capability of communicating over network
102 transmits metadata associated with the particular image
file. The metadata may include fixed position, relative posi-
tion, lighting attributes and configuration, scene modifier
attributes, etc. A smart illumination device, such as smart
illumination device 110, detects the fixed location and/or

20

25

30

35

40

45

50

55

60

65

8

relative location of the smart illumination device through the
use of radio/optical triangulation or a global positioning sys-
tem (GPS).

Triangulation data may be achieved by utilizing a pre-flash
from other illumination devices to triangulate relative posi-
tion. Direction (i.e. north, south, east, west) of the illumina-
tion device may be detected by an integrated compass. Ori-
entation (i.e. roll, pitch, yaw) of the illumination device may
be detected by integrated levels. Lighting attributes and con-
figuration metadata may include device manufacturer, model
number, maximum output, zoom level, intensity, etc.

In an exemplary embodiment, if the photographic setup
includes a standard illumination device, such as standard
illumination device 112, which can not communicate with
metadata storage program 116 via network 102, the device
metadata for that device is input by the user at or before the
time when the shutter of camera 106 is triggered. Standard
illumination device attribute options may be displayed on
lighting controller 108 or on computing device 104, or the
user may enter the attributes manually.

In another embodiment, metadata storage program 116
may be able to determine attributes, such as relative location
and position of a standard illumination device, by utilizing
interactions with smart illumination devices that can deter-
mine location via radio/optical triangulation or GPS or via
relative location within known room dimensions.

Scene modifier attributes may include modifier manufac-
turer, model number, type (e.g. umbrella, soft box, gel). If the
scene modifier is a gel, attributes may also include color code
and/or transmissive index. Scene modifier attributes are
detected by the smart illumination device via electronic ID
tags embedded in the scene modifiers. If scene modifiers do
not contain embedded electronic ID tags, the user may select
the scene modifier attributes. Scene modifier attribute options
may be displayed on the smart illumination device or on
lighting controller 108 or on computing device 104.

In an exemplary embodiment, metadata storage program
116 resides on computing device 104 and receives a trans-
mission of device metadata from a smart illumination device.
In another embodiment, metadata storage program 116
resides on lighting controller 108 and receives the transmis-
sion of device metadata. In yet another embodiment, meta-
data storage program 116 resides on camera 106 and receives
the transmission of device metadata.

Subsequent to receiving the device metadata, metadata
storage program 116 stores the device metadata (step 208). In
an exemplary embodiment, metadata storage program 116
resides on computing device 104 and stores device metadata
from, for example, smart illumination device 110, in the
associated image file in database 120. In another embodi-
ment, metadata storage program 116 resides on computing
device 104 and stores device metadata in a unique metadata
file that is associated with the image file. In yet another
embodiment, metadata storage program 116 resides on light-
ing controller 108 and records the device metadata in the
image file stored in memory that resides in lighting controller
108. In yet another embodiment, metadata storage program
116 resides on camera 106 and records the device metadata in
the image file stored in memory that resides in camera 106.

FIG. 3 illustrates operational steps of a lighting configura-
tion program within the photographic setup environment of
FIG. 1, for configuring a photographic setup based on stored
image metadata, in accordance with an embodiment of the
present invention. The stored image metadata may be from a
file that includes a simulation of a photographic setup or from
a file that includes the metadata of a previously captured
image.
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Lighting configuration program 118 receives and displays
device metadata (step 302). In an exemplary embodiment,
lighting configuration program 118 receives device metadata
from computing device 104. In another embodiment, lighting
configuration program 118 receives device metadata from
lighting controller 108. In yet another embodiment, lighting
configuration program 118 receives device metadata from
camera 106.

The device metadata includes information regarding the
placement, orientation and configuration of each illumination
device and scene modifier in a photographic setup. Lighting
configuration program 118 utilizes the device metadata to
display a virtual layout of the photographic setup, including
illumination devices and scene modifiers. Lighting configu-
ration program 118 may also display a list of the devices
included in the photographic setup. In an exemplary embodi-
ment, lighting configuration program 118 displays the pho-
tographic setup and/or list on computing device 104. In
another embodiment, lighting configuration program 118
may display the photographic setup and/or list on camera 106.
In yet another embodiment, lighting configuration program
118 may display the photographic setup and/or list on lighting
controller 108. Lighting configuration program 118 may also
display a wide angle photograph of the photographic setup if
the photograph was taken at a previous shoot and is included
in the device metadata.

Subsequent to receiving the device metadata, lighting con-
figuration program 118 analyzes the device metadata to deter-
mine whether each device present, for example, smart illumi-
nation device 110, is included in the photographic setup
represented by the device metadata (decision block 304). If
smart illumination device 110 is not included in the device
metadata (no branch, decision block 304), lighting configu-
ration program 118 determines whether there are more
devices present that are required in the photographic setup
based on the device metadata (decision block 330).

If smart illumination device 110 is included in the device
metadata (yes branch, decision block 304), lighting configu-
ration program 118 transmits the location of smart illumina-
tion device 110 in the photographic setup (step 306). Lighting
configuration program 118 determines location using, for
example, radio or light from other devices and/or camera 106
for triangulation, by using a global positioning system (GPS),
or relative distance from camera 106 or the subject.

In some embodiments, if lighting configuration program
118 determines device location based on distance from the
subject of the photographic setup, and the subject is not
available at the time of the setup, another device may be used
as a proxy for the subject. The subject proxy device marks the
position of the subject and allows rapid placement of illumi-
nation devices and scene modifiers relative to the subject.

In an exemplary embodiment, lighting configuration pro-
gram 118 prompts the user to place smart illumination device
110 in a particular location by emitting audible or visual cues.
For example, smart illumination device 110 may flash at
varying frequencies, depending on how close or far smart
illumination device 110 is from its intended location.

Lighting configuration program 118 determines whether
smart illumination device 110 is in the correct location, based
on the device metadata (decision block 308). For example,
lighting configuration program 118 may compare the location
noted in the device metadata to the coordinates of smart
illumination device 110 received from a GPS and determine
whether the two datasets match. If smart illumination device
110 in not in the correct location (no branch, decision block
308), lighting configuration program 118 transmits a signal to
indicate that smart illumination device 110 is in the wrong
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location (step 310). For example, lighting configuration pro-
gram 118 may transmit a signal for smart illumination device
110 to emit a high frequency flash, indicating its position is
incorrect.

In another example, lighting configuration program 118
may transmit a signal for smart illumination device 110 to
emit a high frequency audible tone, indicating its position is
incorrect. In an exemplary embodiment, smart illumination
device 110 includes servos that can move smart illumination
device 110 from one location to another. In another embodi-
ment, the user manually moves smart illumination device 110
from one location to another.

Once smart illumination device 110 is in the correct loca-
tion (yes branch, decision block 308), lighting configuration
program 118 transmits a signal to indicate that smart illumi-
nation device 110 is in the correct location (step 312). For
example, lighting configuration program 118 may transmit a
signal for smart illumination device 110 to illuminate a green
indicator light, indicating its position is correct. In another
example, lighting configuration program 118 may transmit a
signal for smart illumination device 110 to emit a low fre-
quency audible tone, indicating its position is correct.

Lighting configuration program 118 sets the device con-
figuration of smart illumination device 110 based on the
device metadata (step 314). According to the configuration
information contained in the device metadata, lighting con-
figuration program 118 sets the configuration attributes of
smart illumination device 110. The configuration attributes of
smart illumination device 110 can include, for example,
intensity, zoom level, and orientation, such as direction or
angle, with respect to camera 106. The device metadata
describes the precise configuration of each applicable
attribute, and lighting configuration program 118 sets the
attributes of smart illumination device 110 to match the con-
figuration of the attributes in the device metadata.

Lighting configuration program 118 transmits a modifier
selection (step 316). If the device metadata indicates that a
scene modifier is attached to smart illumination device 110,
lighting configuration program 118 transmits a signal to iden-
tify the selected scene modifier indicated by the device meta-
data. In an exemplary embodiment, where the selected scene
modifier includes an electronic ID tag, lighting configuration
program 118 transmits a signal to the electronic ID tag on the
selected scene modifier, and the electronic ID tag indicates
that the scene modifier to which it is attached is the selected
scene modifier. In another embodiment, smart illumination
device 110 includes a display, and lighting configuration pro-
gram 118 displays the selected scene modifier. Examples of
scene modifiers that can be attached to illumination devices
include gels, filters and soft boxes.

Upon attachment of the selected scene modifier to smart
illumination device 110, lighting configuration program 118
receives the modifier identification (step 318). If more than
one scene modifier is indicated by the device metadata, light-
ing configuration program 118 receives modifier identifica-
tion for each indicated scene modifier. In an exemplary
embodiment, where the selected scene modifier includes an
electronic ID tag, lighting configuration program 118
receives a signal from the electronic ID tag on the selected
scene modifier, which identifies the selected scene modifier.
In another embodiment, the user may indicate the scene
modifier identification to lighting configuration program 118
by choosing it from a list displayed on smart illumination
device 110.

Subsequent to receiving the scene modifier identification,
lighting configuration program 118 determines whether the
attached scene modifier is correct, based on the device meta-
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data (decision block 320). If the attached scene modifier is not
correct (no branch, decision block 320), lighting configura-
tion program 118 transmits a signal to indicate that the incor-
rect scene modifier is attached (step 322). For example, in an
embodiment where smart illumination device 110 includes a
display, lighting configuration program 118 displays a mes-
sage to the user that an incorrect scene modifier is attached. In
another example, lighting configuration program 118 may
emit a high frequency flash to indicate that an incorrect scene
modifier is attached.

If the attached scene modifier is correct (yes branch, deci-
sion block 320), lighting configuration program 118 trans-
mits a signal to indicate that the correct scene modifier is
attached (step 324). For example, in an embodiment where
smart illumination device 110 includes a display, lighting
configuration program 118 displays a message to the user that
the correct scene modifier is attached. In another example,
lighting configuration program 118 may transmit a signal for
smart illumination device 110 to illuminate a green indicator
light, indicating the correct scene modifier is attached.

Subsequent to the correct scene modifier attachment to
smart illumination device 110, lighting configuration pro-
gram 118 indicates the modifier configuration, based on the
device metadata (step 326). Depending on the scene modifier,
different configurations may be available. For example, a
light may need to be “flagged”, or covered, on one side or the
other, in which case lighting configuration program 118 indi-
cates which side of illumination device 110 to flag.

In an embodiment in which smart illumination device 110
includes a display, lighting configuration program 118 dis-
plays the scene modifier configuration, allowing the user to
properly configure the scene modifier. In another embodi-
ment, where the scene modifier is enabled with electronics to
set its own configuration and is connected to smart illumina-
tion device 110 via network 102, lighting configuration pro-
gram 118 transmits a signal to scene modifier 114 that indi-
cates the proper configuration for scene modifier 114 based
on the device metadata.

Lighting configuration program 118 sets the power level of
smart illumination device 110 (step 328). Although the device
metadata includes information regarding the settings and
configuration of smart illumination device 110, lighting con-
figuration program 118 may need to adjust the power level of
smart illumination device 110 to compensate for variations
between the actual photographic setup and the device meta-
data. The device metadata may have been generated by a
simulation of the photographic setup, and variations in ambi-
ent light, room size, etc. can result in differences between the
simulated image and the real image. Lighting configuration
program 118 sets the power level of smart illumination device
110to account for any variations detected in the photographic
setup.

Subsequent to completion of the configuration of smart
illumination device 110, including power level setting and
scene modifier attachment and configuration, lighting con-
figuration program 118 determines whether there are more
devices present that are required in the photographic setup
based on the device metadata (decision block 330). If one or
more additional devices are present (yes branch, decision
block 330), lighting configuration program 118 returns to step
304 to continue the configuration of the photographic setup.

Subsequent to the completion of the configuration of all
devices in the photographic setup (no branch, decision block
330), lighting configuration program 118 tests the settings
(step 332). Lighting configuration program 118 activates
each device as defined by the device metadata and compares
the actual configuration values to the configuration defined by
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the device metadata. Lighting configuration program 118
then determines if the settings are correct (decision block
334). A pre-defined tolerance, for the comparison of the
actual configuration values to the configuration defined by the
device metadata, is included in lighting configuration pro-
gram 118.

In an exemplary embodiment, lighting configuration pro-
gram 118 displays a map of all of the devices included in the
photographic setup, including whether each device is pow-
ered on, in the correct location and configured correctly. If the
settings are not correct, within the pre-defined tolerance (no
branch, decision block 334), lighting configuration program
118 recommends adjustments to the configuration (step 336).
For example, in an embodiment where smart illumination
device 110 includes a display, lighting configuration program
118 displays a message to the user to adjust the power or
intensity of smart illumination device 110 in order to better
match the device metadata configuration. In another embodi-
ment, lighting configuration program 118 automatically
adjusts attribute settings on smart illumination device 110 to
better match the device metadata. In another example, light-
ing configuration program 118 may indicate that adjustment
to a scene modifier is required to better match the device
metadata.

As adjustments are made, lighting configuration program
118 continues to test the settings and determine whether they
are correct. Subsequent to determining that the settings are
correct (yes branch, decision block 334), lighting configura-
tion program 118 saves the final configuration in database 120
(step 338). The final configuration may then be used in
another photographic setup at a later date. The final configu-
ration may also be used as a starting point for a simulation of
a photographic setup.

FIG. 4 depicts a block diagram of components of comput-
ing device 104, camera 106, lighting controller 108, and
smart illumination device 110 in accordance with an illustra-
tive embodiment of the present invention. It should be appre-
ciated that FIG. 4 provides only an illustration of one imple-
mentation and does not imply any limitations with regard to
the environments in which different embodiments may be
implemented. Many modifications to the depicted environ-
ment may be made.

Computing device 104, camera 106, lighting controller
108, and smart illumination device 110 each include commu-
nications fabric 402, which provides communications
between computer processor(s) 404, memory 406, persistent
storage 408, communications unit 410, and input/output (I/O)
interface(s) 412. Communications fabric 402 can be imple-
mented with any architecture designed for passing data and/
or control information between processors (such as micro-
processors, communications and network processors, etc.),
system memory, peripheral devices, and any other hardware
components within a system. For example, communications
fabric 402 can be implemented with one or more buses.

Memory 406 and persistent storage 408 are computer-
readable storage media. In this embodiment, memory 406
includes random access memory (RAM) 414 and cache
memory 416. In general, memory 406 can include any suit-
able volatile or non-volatile computer-readable storage
media.

Metadata storage program 116, lighting configuration pro-
gram 118, and database 120 are stored in memory 406 or
persistent storage 408 of computing device 104 for execution
and/or access by one or more of the respective computer
processors 404 of computing device 104 via one or more
memories of memory 406 of computing device 104. In this
embodiment, persistent storage 408 includes a magnetic hard
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disk drive. Alternatively, or in addition to a magnetic hard
disk drive, persistent storage 408 can include a solid state hard
drive, a semiconductor storage device, read-only memory
(ROM), erasable programmable read-only memory
(EPROM), flash memory, or any other computer-readable
storage media that is capable of storing program instructions
or digital information.

The media used by persistent storage 408 may also be
removable. For example, a removable hard drive may be used
for persistent storage 408. Other examples include optical and
magnetic disks, thumb drives, and smart cards that are
inserted into a drive for transfer onto another computer-read-
able storage medium that is also part of persistent storage 408.

Communications unit 410, in these examples, provides for
communications with other data processing systems or
devices. In these examples, communications unit 410
includes one or more network interface cards. Communica-
tions unit 410 may provide communications through the use
of'either or both physical and wireless communications links.
Metadata storage program 116, lighting configuration pro-
gram 118, and database 120 may be downloaded to persistent
storage 408 of computing device 104 through communica-
tions unit 410 of computing device 104.

1/O interface(s) 412 allows for input and output of data with
other devices that may be connected to computing device 104
and/or smart illumination device 110. For example, I/O inter-
face(s) 412 may provide a connection to external devices 418
such as a keyboard, keypad, a touch screen, and/or some other
suitable input device. External devices 418 can also include
portable computer-readable storage media such as, for
example, thumb drives, portable optical or magnetic disks,
and memory cards. Software and data used to practice
embodiments of the present invention, for example, metadata
storage program 116, lighting configuration program 118,
and database 120 on computing device 104 can be stored on
such portable computer-readable storage media and can be
loaded onto persistent storage 408 via I/O interface(s) 412.
1/0 interface(s) 412 also connect to a display 420.

Display 420 provides a mechanism to display data to auser
and may be, for example, a computer monitor.

The programs described herein are identified based upon
the application for which they are implemented in a specific
embodiment of the invention. However, it should be appreci-
ated that any particular program nomenclature herein is used
merely for convenience, and thus the invention should not be
limited to use solely in any specific application identified
and/or implied by such nomenclature.

The flowchart and block diagrams in the Figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods and computer program
products according to various embodiments of the present
invention. In this regard, each block in the flowchart or block
diagrams may represent a module, segment, or portion of
code, which comprises one or more executable instructions
for implementing the specified logical function(s). It should
also be noted that, in some alternative implementations, the
functions noted in the block may occur out of the order noted
in the Figures. For example, two blocks shown in succession
may, in fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality involved. It will also be
noted that each block of the block diagrams and/or flowchart
illustration, and combinations of blocks in the block diagrams
and/or flowchart illustration, can be implemented by special
purpose hardware-based systems that perform the specified
functions or acts, or combinations of special purpose hard-
ware and computer instructions.
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What is claimed is:

1. A method for collecting and storing photographic device
metadata, the method comprising:

a computer receiving a file containing an image;

the computer receiving photographic device metadata

associated with the image from one or more photo-
graphic devices, wherein the one or more photographic
devices includes at least one or more illumination
devices, and wherein the one or more photographic
devices are utilized to create the image, and wherein the
received photographic device metadata includes at least
a plurality of attributes of the one or more photographic
devices, and wherein the photographic device metadata
describes a photographic setup at a time the image is
created, the photographic setup including at least an
illumination device; and

the computer storing the received photographic device

metadata in association with the received file.

2. The method of claim 1, wherein the one or more photo-
graphic devices further includes scene modifiers, wherein a
scene modifier is an object capable of modifying a photo-
graphic setup and includes at least a gel, a filter, a soft box, an
umbrella, a prop, and a subject.

3. The method of claim 1, wherein photographic device
metadata from the one or more photographic devices includes
one or more of: a placement position, a direction, an orienta-
tion, an angle, a manufacturer, a model, a zoom level, an
intensity, a power, a modifier type, a gel color code, and a gel
transmissive index.

4. The method of claim 1, further comprising:

afirst photographic device of the one or more photographic

devices detecting one or more scene modifiers;

the first photographic device determining a configuration

ofthe one or more scene modifiers, based, atleast in part,
on the photographic device metadata; and

the first photographic device transmitting the configuration

to the one or more scene modifiers.

5. The method of claim 4, wherein photographic device
metadata received from the first photographic device further
includes a plurality attributes of one or more scene modifiers,
and wherein the photographic device metadata can be utilized
to configure a photographic setup.

6. A computer program product for collecting and storing
photographic device metadata, the computer program prod-
uct comprising:

one or more computer-readable storage media and pro-

gram instructions stored on the one or more computer-
readable storage media, the program instructions com-
prising:

program instructions to receive a file containing an image;

program instructions to receive photographic device meta-

data associated with the image from one or more photo-
graphic devices, wherein the one or more photographic
devices includes at least one or more illumination
devices, and wherein the one or more photographic
devices are utilized to create the image, and wherein the
received photographic device metadata includes at least
a plurality of attributes of the one or more photographic
devices, and wherein the photographic device metadata
describes a photographic setup at a time the image is
created, the photographic setup including at least an
illumination device; and

program instructions to store the received photographic

device metadata in association with the received file.

7. The computer program product of claim 6 wherein the
one or more photographic devices further includes scene
modifiers, wherein a scene modifier is an object capable of
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modifying a photographic setup and includes at least a gel, a
filter, a soft box, an umbrella, a prop, and a subject.

8. The computer program product of claim 6, wherein
photographic device metadata from the one or more photo-
graphic devices includes one or more of: a placement posi-
tion, a direction, an orientation, an angle, a manufacturer, a
model, a zoom level, an intensity, a power, a modifier type, a
gel color code, and a gel transmissive index.

9. The computer program product of claim 6, further com-
prising:

afirst photographic device of the one or more photographic

devices detecting one or more scene modifiers;

the first photographic device determining a configuration

of'the one or more scene modifiers, based, at least in part,
on the photographic device metadata; and

the first photographic device transmitting the configuration

to the one or more scene modifiers.

10. The computer program product of claim 9, wherein
photographic device metadata received from the first photo-
graphic device further includes a plurality attributes of one or
more scene modifiers, and wherein the photographic device
metadata can be utilized to configure a photographic setup.

11. A computer system for collecting and storing photo-
graphic device metadata, the system comprising:

one or more computer processors;

one or more computer-readable storage media;

program instructions stored on at least one of the one or

more computer-readable storage media for execution by
at least one of the one or more computer processors, the
program instructions comprising:

program instructions to receive a file containing an image;

program instructions to receive photographic device meta-

data associated with the image from one or more photo-
graphic devices, wherein the one or more photographic
devices includes at least one or more illumination
devices, and wherein the one or more photographic
devices are utilized to create the image, and wherein the
received photographic device metadata includes at least
a plurality of attributes of the one or more photographic
devices, and wherein the photographic device metadata
describes a photographic setup at a time the image is
created, the photographic setup including at least an
illumination device; and

program instructions to store the received photographic

device metadata in association with the received file.
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12. The computer system of claim 11, wherein the one or
more photographic devices further includes scene modifiers,
wherein a scene modifier is an object capable of modifying a
photographic setup and includes at least a gel, a filter, a soft
box, an umbrella, a prop, and a subject.

13. The computer system of claim 11, wherein photo-
graphic device metadata from the one or more photographic
devices includes one or more of: a placement position, a
direction, an orientation, an angle, a manufacturer, a model, a
zoom level, an intensity, a power, a modifier type, a gel color
code, and a gel transmissive index.

14. The computer system of claim 11, further comprising:

afirst photographic device of the one or more photographic

devices detecting one or more scene modifiers;

the first photographic device determining a configuration

ofthe one or more scene modifiers, based, atleast in part,
on the photographic device metadata; and

the first photographic device transmitting the configuration

to the one or more scene modifiers.
15. The computer program product of claim 14, wherein
photographic device metadata received from the first photo-
graphic device further includes a plurality attributes of one or
more scene modifiers, and wherein the photographic device
metadata can be utilized to configure a photographic setup.
16. The method of claim 5, wherein configuring a photo-
graphic setup comprises:
the computer determining, based, at least in part, on the
photographic device metadata, whether at least one pho-
tographic device is included in the photographic setup;

responsive to determining the at least one photographic
device is included in the photographic setup, the com-
puter transmitting a location of the at least one photo-
graphic device in the photographic setup;

the computer determining whether the at least one photo-

graphic device is in the location; and

responsive to determining the at least one photographic

device is in the location, the computer setting a configu-
ration of the at least one photographic device, based, at
least in part, on the photographic device metadata.

17. The method of claim 6, wherein the computer deter-
mining whether the at least one photographic device is in the
location further comprises the computer transmitting a signal
to indicate whether the at least one photographic device is in
the location, wherein the signal indicates a correct location or
an incorrect location.



